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SPECIFICATION 
Brief Explanation of Drawings 

Figure 1 is a perspective drawing of a convoluted product that is 
a sealing material of the present invention, Figure 2 is a graph 
showing the restoration performances of the articles of the present 
invention, and Figure 3 is a perspective drawing of a flat laminate 
article that is a sealing material of the present invention. 
Detailed Explanation of the Invention 

Sealing materials obtained by allowing a viscous resin substance 
containing a natural resin substance, such as asphalt rubber, or a 
synthetic resin substance, such as polypropylene, polybutadiene, 
polyvinyl acetate, etc., to be impregnated in an elastic sponge 
material of a synthetic resin, such as polyurethane, polyvinyl 
chloride, etc., are widely utilized for the purpose of sealing joints 
utilized in architectural, civil-engineering, and other types of 
construction in order to make them water and dust resistant, to 
provide buffering, etc. 

A sealing material such as those above is compressed to a 
thickness less than the joint interval, inserted between the joints by 
using its temporal restoration history, and pressured and adhered to 
both walls of the joint portion while being compressed to a degree 
that suits the usage purpose, which is water /dust resistance, 
buffering, etc. Its restoration history from the compressed state is 
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influenced by the properties of the sponge material and the 
impregnant, the compression conditions, and the temperature. 

When compressed, an elastic sponge material of a synthetic resin 
normally expands and restores its original thickness instantaneously 
once the pressure is removed, as long as the compression is up to the 
point of the parallel compression limit, at which the internal pores 
are completely pressed and at which the cavities are eliminated. 
However, if an impregnant, such as asphalt or a viscous synthetic 
resin, is present inside the internal pores, the restoration exhibits 
a temporal history based on the balance between the spring restoration 
ability of the sponge itself and the viscosity and plasticizing stress 
of the impregnant generated during the evacuation that is caused by 
the compression. In addition, if the compression exceeds the total 
solid volume, the sealing performance becomes lower due to the outflow 
of the internal impregnant, deformation or destruction of the sponge 
material, etc., and therefore, needless to say, excessive compression 
cannot be utilized. 

Conventionally, in the usage of this type of sponge-like joint 
sealing material, manual pressuring is often performed at an operation 
site, and if it is particularly thick, a press machine is occasionally 
utilized. In any case, this is a very troublesome task. Moreover, it 
is difficult to pressure evenly, and, in particular, compressing to 
the parallel compression limit takes a considerable amount of pressure 
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and is not suitable for on-site operations. Moreover, the restored 
state becomes likely to be uneven as the operation time passes, and if 
the temperature is particularly high, the expansion and restoration 
occur rapidly, which makes the operation difficult or limits the 
operation time. 

The present inventors conducted various studies on the 
compression and restoration performances of elastic sponge materials 
containing the above-mentioned viscous impregnants . As a result, they 
discovered that the temporal restoration history of a case in which a 
prescribed compressed state is first obtained by pressuring, in which 
the compressed state is maintained as is for a suitable amount of 
time, and in which the compressed state is then released is 
substantially longer when compared to a case in which it is released 
immediately after being pressured. They also discovered that the time 
extension properties increase radically as the compression approaches 
the parallel compression limit and that the time extension properties 
reach the maximum at the parallel compression limit. Thus, they 
succeeded in solving the conventional shortcomings that occur at the 
time of an on-site pressuring operation by obtaining a sealing 
material that is in a compressed and packaged state that conforms to 
the above conditions. 

The present invention is obtained as follows. An impregnant that 
is a viscous resin composition containing a natural resin, such as 
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asphalt or rubber, or a synthetic resin, such as polypropylene, 
polybutadiene, polyvinyl acetate, etc., is impregnated inside a tape- 
like, rod-like, or band-like elastic sponge material made of a 
synthetic resin, such as polyurethane or polyvinyl chloride. This is 
then pressured in one surface direction to a prescribed degree of 
compression, which is the parallel compression limit at which the 
internal air gaps are eliminated, by means of a roll or a flattening 
press machine- It is then immediately laminated and wound around a 
core in a convoluted manner while being overlapped with mold releasing 
paper or mold releasing film. Then, its outer periphery is wrapped 
with packaging paper or thermal contraction film, and the article is 
packaged in a restrained state. Or, the article, after being 
pressured to a flat shape, is immediately laminated with a mold 
releasing sheet in an alternately overlapping manner, is constricted 
by means of constricting bands by placing holding plates on the top 
and bottom surfaces, and is packaged in a manner such that the 
compressed state is maintained. 

In the following, a concrete example of the present invention 
will be explained. 

Ester-type polyurethane having a 0.03g/cc bulk ratio is utilized 
as the elastic sponge made of a synthetic resin. This is made into a 
rod-like material that is 2 0mm wide, 40mm thick, and 2m long. This is 
allowed to have 75% bitumen of asphalt having an 80-100 degree of 
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penetration impregnated in it, and the bulk ratio is made to be 
0.15g/cc at 75% impregnation. The compression of this material to the 
point of the total solid volume, that is to say, to the point of the 
parallel compression limit is equivalent to 14.6%, which is roughly 
1/7, of the original thickness according to calculations. However, 
complete air evacuation is impossible in reality, and therefore, the 
limit of the pressuring is 1/6-1/6.5 thickness. 

As shown in Figure 1, a band-like material [1] , after being 
pressured as mentioned earlier, is immediately wound and laminated 
around a core that is about 5cm in diameter in a convoluted manner 
together with a mold releasing film [3] . Onto its outer periphery, a 
0.06mm-thick film tube [4] made of vinyl chloride having thermal 
contraction properties is fitted. Then, thermal contraction and 
constrictive packaging are performed. The thus-obtained article of 
the present invention having an outside diameter of about 13cm 
exhibited significant time-extended restoration properties as 
indicated in the table below. 



Object 


Compression 
Hold Time 


Time it takes to 
restore 1/4 of the 
original thickness 


Time it takes to 
restore 1/2 of the 
original thickness 


A (Comparison) 


1 minute 


10 minutes 


30 minutes 


I (Article of Present 
Invention) 


60 minutes 


30 minutes 


90 minutes 


II (Article of Present 
Invention) 


24 hours 


120 minutes 


210 minutes 


III (Article of Present 
Invention) 


30 days 


140 minutes 


230 minutes 
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The compression hold time in the above table is the time that 
passes after the compression packaging until the packaging is loosened 
and released. 

In addition, in a case in which the compression at the time of 
this compression packaging is made to be 1/2, the time extension 
properties exhibited based on the compression hold time are lower than 
those of cases in which compression is carried out near to the 
parallel compression limit. 





Compression Hold 
Time 


Time it takes for 100% 
restoration 


a (Comparison) 


1 minute 


35 minutes 


b (Article of Present Invention) 


1 day 


50 minutes 


c (Article of Present Invention) 


30 days 


60 minutes 



Figure 2 is a graph indicating these conditions. 

Figure 3 is a perspective drawing of one side of a flat-shaped 
package that was obtained by pressuring band-like materials [5] using 
a flattening press machine, by immediately laminating them while 
alternately overlapping them with mold releasing paper [6] after the 
pressuring, by sandwiching them with top and bottom holding plates 
[7] , and by packaging them in a restraining manner by using bands [8] . 
The same restoration properties as those of the previous example are 
also exhibited in this flat packaging, but a very desirable sealing 
material is obtained since it does not have problems such as warping 
or stretching. 
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The above restoration time extension properties increase or 
decrease depending on the temperature, which alters the plasticizing 
stress and viscosity of the impregnant . Needless to say, such degrees 
fluctuate depending on the compression hold time. In cases in which 
the temperature is particularly low, the restoration properties 
sometimes need to be exhibited by means of heating. 

As explained earlier, according to the present invention, a 
sealing material that is in a prescribed compressed state that 
conforms to the usage purpose is packaged and its compressed state is 
evenly maintained over the entire length until it is utilized. 
Moreover, when it is released in order to be utilized, the extended 
restoration time makes it possible to suitably adjust the on-site 
operation time and to carry out an even operation. Moreover, the unit 
packaging quantity of the articles of the present invention is 
increased, and they are extremely advantageous in terms of 
preservation, handling, and transporting. 
Claim 

1. A joint sealing material obtained by allowing a tape-like, 
rod-like, or band-like material of an elastic synthetic resin sponge 
having a viscous resin composition impregnated in it to be pressured 
in one surface direction, by winding and laminating it in a convoluted 
manner or by overlapping and laminating it in a flat manner while 
allowing mold releasing sheets to be present in-between, and by 
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packaging it in a constricting manner such that the compressed state 
is maintained. 



Figure 1 




Thickness (mm) 



Figure 3 
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